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A. EXECUTIVE SUMMARY 
 
A1. Introduction 
 
Design Consultants, Inc. (DCI) has prepared this Traffic Impact and Access Study (TIAS) to analyze 
the impact of the proposed residential development at 34 North Street (“Project”) on surrounding 
traffic operations in Somerville. This is a revision to the TIAS completed in March 2017 and the 
supplemental report completed in January 2018. Currently, the site composed of nine separate 
buildings that house 216 affordable apartment units. The proposed Project will demolish the 
existing buildings and construct 591 new residential units. A total of 369 parking spaces will be 
constructed on site, which equates to a parking ratio of 0.62 parking spaces per unit. 
 
A2. Study Area 
 
The following intersections, determined by DCI in conjunction with the City of Somerville, were 
examined. Figure A2.1 shows the study intersections and Figure A2.2 shows the study 
intersections relative to the larger transportation network: 
 

• Alewife Brook Parkway (Route 16) at Broadway 
• Alewife Brook Parkway (Route 16) and Powder House Boulevard 
• North Street at Powder House Boulevard 
• North Street at Broadway 
• Powder House Boulevard at Curtis Street 
• Broadway at Curtis Street/Holland Street/Newbury Street 

 
Section B contains detailed descriptions of the existing conditions, including study roadways and 
study intersections. Section B2 contains descriptions of the public transportation and multimodal 
facilities in the area. Figure A2.3 shows a graphic of the pedestrian and bicycle facilities in the 
area and Figure A2.4 shows the public transportation options within the vicinity of the Project. 
 
A3. Safety Analysis 
 
Crash data from the Massachusetts Department of Transportation (MassDOT) for each study 
intersection was analyzed from years 2016 to 2018, the most recent three years of data available. 
The data was analyzed to determine trends in location, manner of collision, and weather in order 
to point out high crash locations and analyze possible causation if necessary. Five of the six study 
intersections have crash rates below District 4 and State averages and none of the crashes resulted 
in fatal injuries. The intersection of Alewife Brook Parkway at Broadway has a crash rate that is 
above the District 4 and Statewide averages. This intersection has been included in MassDOT’s 
Highway Safety Improvement Program for crashes between 2014 and 2016. 
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In addition to the intersection crash data, a sight distance analysis was carried out at the existing 
site driveways on North Street and Powder House Boulevard, and at the proposed site driveway 
location along Alewife Brook Parkway. Table A3-1 summarizes the sight distance analysis. 
 

Table A3-1: Sight Distance Summary 

 
 
As shown in Table A3-1, all sight distances at each of the three driveway locations meet the 
requirements set forth by the American Association of State Highway and Transportation Officials 
(AASHTO). A complete detailed breakdown of each driveway is included in Section C of this report. 
 
A4. Trip Generation 
 
Based on rates from the ITE Trip Generation Manual, 10th Edition and census data of the area, the 
proposed residential development is expected to generate approximately 110 vehicle-trips during 
the Weekday AM peak hour, 138 vehicle-trips during the Weekday PM peak hour, and 1,818 
vehicle-trips during a typical Weekday. These vehicle-trips are inclusive of all 591 residential units 
being built. Further discussion and calculations are provided in Section D1. 
 
A5. Capacity Analysis 
 
Capacity analyses were performed at each of the study intersections under three scenarios: 2019 
Existing Conditions, 2026 No-Build, and 2026 Build. 
 
The MassDOT Transportation Impact Assessment (TIA) Guidelines require a 7-year planning 
horizon to the year 2026. The Existing Conditions analysis is based on current traffic counts carried 
out in the study area. The No-Build scenario reflects traffic adjustments due to regional growth 
and off-site developments on a seven year horizon to the year 2026. The Build scenario takes the 
predicted site specific traffic volumes on the study network and sums them with the traffic 
volumes of the No-Build scenario. Detailed breakdowns of each of these scenarios are included in 
Section B of this report.  
 
Level of Service (LOS) was the basis for comparison and operational analysis for this study. LOS is 
a term used to qualitatively measure performance of traffic conditions of each intersection. LOS is 
a measure of the effect of factors such as roadway geometrics, vehicle travel speed, vehicle delay, 
freedom to maneuver, and safety. LOS ranges in grades from A to F, with A being the least delay, 
and F, which stands for Failing, as the most delay. It is explained further in the body of this study. 
A comparison showing the results of these analyses is shown in Table A5-1. 

Stopping Sight Distance
(ft)

Intersection Sight Distance for
Left-Turn Manuevers (feet)

Intersection Sight Distance for 
Crossover and Right-Turn

North Street Driveway Meets AASHTO Requirement Meets AASHTO Requirement Meets AASHTO Requirement
Powder House Boulevard Driveway Meets AASHTO Requirement Meets AASHTO Requirement Meets AASHTO Requirement
Alewife Brook Parkway Driveway Meets AASHTO Requirement N/A Meets AASHTO Requirement
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Table A5-1: Level-of-Service Summary 

 
LEGEND         *Unsignalized Intersection 

**Intersection goes from 
unsignalized in Existing and No-
Build to Signalized in Build 

Weekday AM 
Peak Hour

Weekday PM
Peak Hour

Weekday AM 
Peak Hour

Weekday PM
Peak Hour

Weekday AM 
Peak Hour

Weekday PM
Peak Hour

EB LTR F F F F F F
WB LTR F E F F F F
NB LTR F F F F F F
SB LTR F F F F F F

F F F F F F
NE TR C F D F A A
SB LT F F F C D C

NB/WB TR C C C F E E
-- -- -- -- -- --

EB LTR F F F F F F
WB LTR C E C E C F
NB LTR F E F E F E
SB LTR F D F E F E

E E F F F F
EB LT C C D C D C

WB TR B B B B B B
SB LR F E F E F E

E C E C F C
WB TR D E D F E F
NB LTR C F D F D F
SB LR D D D D D D
EB LT E D E D E E

D F D F D F
EB LT C B C D C D
EB R B A B A B A

WB TR C C D D D D
NB LT E F E F E F
NB R A A A A A A

C E C E D E

EB LR B B B B B B
NB LT A A A A A A
SB TR A A A A A A

-- -- -- -- -- --

EB LR C C C C D C
NB LT A A A A A A
SB TR A A A A A A

-- -- -- -- -- --

WB R N/A N/A N/A N/A A A
NB TR N/A N/A N/A N/A A A
SB T A A

N/A N/A N/A N/A -- --

Alewife Brook Pkwy 
(Route 16) at

Powder House Blvd

Overall

Overall

Powder House 
Boulevard at

Curtis Street

Broadway at

North Street

Powder House 
Boulevard at

4

2026 Build Conditions2026 No-Build Conditions
ID Movement

2019 Existing Conditions

1

2**

3
North Street

Overall

Roadway

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

5

6

Overall

Broadway at

Holland Street

Overall

9*

7*

8*

Site Driveway at

North Street

Overall
Site Driveway at

Powder House 
Boulevard

Overall

Overall

Alewife Brook Pkwy 

Site Driveway at

Declined from Existing to No-Build
Declined from No-Build to Build

Improved from previous condition
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As shown in Table A5-1, the residential development at Clarendon Hills is expected to have a 
minimal impact on surrounding traffic network. This is represented by a total of only six (6) of the 
76 movements declining from the No-Build to Build conditions. More detailed analyses of each 
scenario are included the body of this report.  
 
A6. Mitigation 
 
Given that there are several movements that decline in levels of service, mitigation measures are 
recommended in order to reduce the traffic impact of the Project. The mitigation measures 
proposed as part of this Project are mainly focused on the intersection of Alewife Brook Parkway 
and Powder House Boulevard. There are also signal timing adjustment recommendations at each 
signalized intersection within the study area. At the intersection of Alewife Brook Parkway at 
Powder House Boulevard, it is proposed to transform this intersection into a fully actuated, 
signalized intersection. There will continue to be two travel lanes in each direction along Alewife 
Brook Parkway, as well as exclusive left- and right-turn lanes along Powder House Boulevard at the 
intersection. An access road will be built for residents along Alewife Brook Parkway, and pedestrian 
and bicycle accommodations will be included in the redesign. These proposed mitigation measures 
are aimed at reducing the delays for vehicles along the roadways, as well as increasing the safety 
for bicycles and pedestrians. During the Weekday AM peak hour, the proposed mitigation 
measures result in 23 movements/overall intersections improving in delay, including 20 that 
improve in level of service. During the Weekday PM peak hour, the proposed mitigation measures 
result in 24 movements/overall intersections improving in delay, including 19 that improve in level 
of service. A more detailed description of the proposed mitigation measures at each intersections 
are included in Section E of this report. 
 

A7. Parking 
 
At the request of the City of Somerville, parking counts were collected at a nearby residential 
development in order to compare the number of parked cars per dwelling unit to the proposed 
number of parking spaces per dwelling unit at Clarendon Hill. It was confirmed that the maximum 
number of parked vehicles per unit at the study development (St. Polycarps) is approximately 
equal to the proposed number of parking spaces per dwelling unit at Clarendon Hill. A more 
detailed description of the parking data is included in Section F of this report. 
 
A8. Conclusion 
 
This study was created for the proposed residential development at 34 North Street in Somerville, 
Massachusetts. The goal was to analyze the impact that the new development will have on 
surrounding traffic networks. The Project includes 591 residential dwelling units, as well as 369 
parking spaces on-site, which equates to a parking ratio of 0.62 parking spaces per unit. 
 
From a safety perspective, the study intersections have been found to be relatively safe and no 
fatal injuries occurred due to crashes at these intersections. An analysis of the most recent three 
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(3) years of crash data from MassDOT shows that five (5) of the six (6) study intersections have 
crash rates below the District 4 and State averages. The intersection of Alewife Brook Parkway at 
Broadway has a crash rate that is above both the District 4 and Statewide averages. This 
intersection has been included on MassDOT’s Highway Safety Improvement Program for crashes 
between 2014 and 2016. Additionally, the most recent crash data has showed that no crashes 
have occurred at the existing site driveways in the past three years. Sight distance analyses were 
carried out at the existing site driveways on North Street and Powder House Boulevard, and the 
proposed site driveway on Alewife Brook Parkway. All sight distances meet the requirements set 
forth by the American Association of State Highway and Transportation Officials (AASHTO). 
 
The proposed 591 residential units are expected to generate 110 vehicle-trips during the Weekday 
AM peak hour, 138 vehicle-trips during the Weekday PM peak hour, and 1,818 vehicle-trips during 
a typical weekday. Capacity analyses were carried out for the six study intersections for the 
Weekday AM and Weekday PM peak hours. Analyses were carried out for 2019 Existing conditions, 
2026 No-Build conditions, and 2026 Build conditions. Given the minimal increase in delay, the 
project-related traffic impact is expected to be minimal. Additionally, mitigation measures are 
being proposed at each signalized intersection within the study area to improve both vehicle delay 
and pedestrian/bicycle safety. 
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B. EXISTING CONDITIONS 
 
B1. Study Area 
 
The study area is located in Somerville at 34 North Street.  The following intersections were 
examined in this traffic study: 
 

• Alewife Brook Parkway (Route 16) at Broadway 
• Alewife Brook Parkway (Route 16) and Powder House Boulevard 
• North Street at Powder House Boulevard 
• North Street at Broadway 
• Powder House Boulevard at Curtis Street 
• Broadway at Curtis Street/Holland Street/Newbury Street 

 
B1.1 Study Roadways 
 
Alewife Brook Parkway is classified as an Urban Principal Arterial and is under Department of 
Conservation and Recreation (DCR) jurisdiction. It runs in an approximate north-west direction, 
and spans approximately 2.0 miles from its northern limit at Mystic Valley Parkway to its southern 
limit at Concord Avenue. Within the study area, Alewife Brook Parkway has a curb-to-curb width 
of approximately 38 feet. Alewife Brook Parkway is a two-way, four-lane roadway within the study 
area, carrying two lanes of travel in each direction. Parking is prohibited on the both sides of the 
roadway along its entire length. Along the west side of the roadway from Mystic Valley Parkway 
to Massachusetts Avenue, there is a separated multi-use path. Additionally on the west side of the 
roadway, the Alewife Greenway Bikeway runs parallel to the roadway from Mystic Valley Parkway 
to Concord Parkway. On the east side of the roadway, there is a separated shared-use path from 
Massachusetts Avenue to Woodstock Street and again from Broadway to Mystic Valley Parkway. 
The posted speed limit on Alewife Brook Parkway is 30 miles per hour. 
 
Powder House Boulevard is classified as an Urban Minor Arterial under City of Somerville 
jurisdiction. Powder House Boulevard runs east-west and is approximately 0.9 miles in length, 
spanning from its intersection with Alewife Brook Parkway to its intersection with College Avenue, 
Broadway, and Water Street at Powder House Square. There are sharrows (shared-lane markings) 
located along the roadway to alert motorists of a potential bicyclist along the roadway. Within the 
study area, Powder House Boulevard has an approximate paved width of 40 feet, with parking 
permitted on both sides of the roadway. Sidewalks are provided on both sides of the roadway. The 
posted speed limit along the roadway is 30 miles per hour. 
 
North Street is classified as an Urban Collector under City of Somerville jurisdiction. North Street 
runs approximately north-south and is a two-way roadway that spans approximately 0.90 miles 
from its intersection with Broadway to its intersection with Auburn Street/Cotting Street/West 
Street. Parking is provided along both sides of the roadway. Sidewalks are present along the both 
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sides of the roadway along its entirety. North Street is part of Somerville’s efforts to reduce vehicle 
speeds and is part of a “Safety Zone” with a posted speed limit of 20 miles per hour. 
 
Broadway is classified as an Urban Minor Arterial between Alewife Brook Parkway and McGrath 
Highway, and an Urban Principal Arterial east of McGrath Highway and west of Alewife Brook 
Parkway. Broadway is under City of Somerville jurisdiction east of Alewife Brook Parkway and 
under Town of Arlington jurisdiction west of Alewife Brook Parkway. It is a one-lane, two-way 
roadway in the vicinity of the study area. Broadway is approximately 4.0 miles in length and spans 
from its intersection with Massachusetts Avenue in Arlington to its intersection with Caldwell 
Street in Somerville, where it becomes Maffa Way. The curb-to-curb width varies between 40 and 
43 feet within the study area, with parking sporadically permitted along both sides of the roadway. 
There are designated bicycle lanes in both directions between Packard Avenue and Cedar Street. 
There are sidewalks along both sides of Broadway along its entire length. The posted speed limit 
on Broadway within the study area is 25 miles per hour. 
 
Curtis Street is classified as an Urban Collector under City of Somerville jurisdiction. It runs in a 
general north-south direction for approximately 0.5 miles and is a one-way roadway in the 
northbound direction from Broadway to Powder House Boulevard and a two-way roadway 
between Powder House Boulevard and Tesla Avenue. It has an approximate curb-to-curb width of 
26.5 feet within the study area. Parking is permitted on both sides of the roadway and sidewalks 
are provided on both sides of the roadway. 
 
Holland Street is classified as an Urban Minor Arterial under City of Somerville jurisdiction. It is a 
two-way roadway that runs for approximately 0.5 miles northwest-southeast from its intersection 
with Broadway to its intersection with Dover Street/Highland Avenue/Elm Street/College Avenue 
in Davis Square. There are sharrows located along its entire length. Holland Street has an 
approximate curb-to-curb width of 40 feet within the study area. Parking is permitted along each 
side of the roadway. Sidewalks are present along its entire length. 
 
Newbury Street is classified as a Local Road under City of Somerville jurisdiction. It is a one-way 
roadway in the southwesterly direction from Holland Street for approximately 0.25 miles and 
becomes Washburn Avenue. It has an approximate curb-to-curb width of 27 feet within the study 
area. Parking is permitted along both sides of the roadway. Sidewalks are present along its entire 
length. 
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B1.1 Study Intersections 
 
Alewife Brook Parkway (Route 16) at Broadway 
 
The intersection of Alewife Brook Parkway (Route 16) at Broadway is a four-way, signalized 
intersection. Alewife Brook Parkway runs north-south and Broadway runs east-west. Both Alewife 
Brook Parkway approaches carry two approach lanes: one left-turn/through lane and one 
through/right-turn lane. Both Broadway approaches are striped as one left-turn/through/right-
turn lane in each direction, but both act as two lanes: one left-turn/through lane and one 
through/right-turn lane. The Alewife Brook Parkway movements have their own phase, followed 
by an exclusive pedestrian phase, followed by the Broadway eastbound phase, and then the 
Broadway westbound phase. There is a shared-use path on the north side of Alewife Brook 
Parkway at the intersection. Sidewalks are present at all approaches to the intersection and there 
are crosswalks present across all approaches. 
 
Alewife Brook Parkway (Route 16) at Powder House Boulevard 
 
The intersection of Alewife Brook Parkway (Route 16) at Powder House Boulevard is a multi-way, 
unsignalized intersection. Alewife Brook Parkway runs north-south and Powder House Boulevard 
runs east-west. Alewife Brook Parkway carries two approach lanes in each direction and in the 
northbound direction there is a U-Turn lane to reverse to the southbound direction. In the 
southbound direction, there is a lane for vehicles to turn onto Powder House Boulevard or make 
a U-Turn to head back north on Alewife Brook Parkway. The Powder House Boulevard approach 
has one lane that allows vehicles to access Alewife Brook Parkway northbound. There are no 
designated bicycle facilities in either direction. There are sidewalks present at all approaches to 
the intersection, and a crosswalk provided across the Alewife Brook Parkway northbound 
approach. 
 
North Street at Powder House Boulevard 
 
The intersection of North Street at Powder House Boulevard is a four-way, signalized intersection. 
North Street runs north-south and Powder House Boulevard runs east-west. Each roadway carries 
one approach lane and one departure lane in each direction. During the Weekday AM peak hour, 
there is a crossing guard present and there is an exclusive pedestrian phase every cycle. There are 
sidewalks provided at all approaches to the intersection and there are crosswalks across all 
approaches. 
 
Broadway at North Street 
 
The intersection of Broadway at North Street is a three-way, signalized intersection. North Street 
runs north-south and Broadway runs east-west. North Street approaches from the north and 
carries one approach lane and one departure lane. The Broadway westbound approach carries 
one through/right-turn lane and the Broadway eastbound approach carries one left-turn/through 
lane. There are no designated bicycle facilities at the intersection. There is a bus stop located just 
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west of the intersection on Broadway in the westbound direction for bus routes 87, 88, and 89. 
Sidewalks are provided at all approaches to the intersection. There are crosswalks with ADA ramps 
across the Broadway eastbound approach and the North Street approach. There is a striped 
crosswalk across the Broadway westbound approach with no ADA ramps provided. 
 
Powder House Boulevard at Curtis Street 
 
The intersection of Powder House Boulevard at Curtis Street is a four-way, signalized intersection. 
Powder House Boulevard runs east-west and Curtis Street runs north-south. Powder House 
Boulevard carries one left-turn/through lane in the eastbound direction and one through/left-turn 
lane in the westbound direction. Curtis Street carries an exclusive left-turn lane and an exclusive 
right-turn lane in the southbound direction, and one left-turn/through/right-turn lane in the 
northbound direction. Approaching from the south, Curtis Street is one-way. During the Weekday 
AM peak hour, there is a crossing guard present and there is an exclusive pedestrian phase every 
cycle. There are sharrows located on both Curtis Street and Powder House Boulevard near the 
intersection. Sidewalks are provided at all approaches to the intersection and crosswalks are 
located across all approaches. 
 
Broadway at Curtis Street/Holland Street/Newbury Street (Teele Square) 
 
The intersection of Broadway at Curtis Street/Holland Street/Newbury Street is a multi-way, 
signalized intersection. Broadway runs east-west, Curtis Street is a one-way street in the 
northbound direction away from the intersection, Holland Street runs northwest-southeast, and 
Newbury Street is one-way in the southbound direction away from the intersection. The Broadway 
westbound approach carries one through/right-turn lane, as left-turns are not permitted, and the 
Broadway eastbound approach carries one left-turn/through lane and one exclusive right-turn 
lane. The Holland Street approach carries one left-turn/through lane and one channelized right-
turn lane onto Broadway. Both Curtis Street and Newbury Street carry one lane away from the 
intersection. There are sharrows located on Holland Street near the intersection. There is a bus 
stop located just west of the intersection on Broadway in both the eastbound and westbound 
directions for bus routes 87, 88, and 89. There is a bus stop located just south of the intersection 
on Holland Street in the southbound direction for bus routes 87 and 88. Sidewalks are provided at 
all approaches to the intersection and crosswalks are located across all approaches. 
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B2. Accessibility and Multi-Modal Transportation 
 
Pedestrian and Bicycle Facilities 
 
There are multiple pedestrian and bicycle facilities in the area of the Project site. The Alewife 
Greenway Bike Path runs parallel to Alewife Brook Parkway along its west side, and extends north 
to Mystic Valley Parkway, where it crosses the roadway and becomes the Mystic River Path, and 
extends south to Thorndike Park where it connects to the Minuteman Commuter Bikeway. The 
Minuteman Commuter Bikeway is a paved 10-mile bikeway that extends from Alewife Station to 
Bedford. Also running parallel to Alewife Brook Parkway is a shared-use path for bicycles and 
pedestrians. It connects Auburn Street in the north to Massachusetts Avenue in the south. 

The Somerville Community Path (SCP) is approximately one (1) mile from the Project site and 
extends from Massachusetts Avenue in Cambridge, where is connects to the Alewife Linear Path 
and then Alewife Station, to Lowell Street in Somerville. As part of the Green Line Extension 
project, the Massachusetts Bay Transportation Authority (MBTA) and MassDOT have committed 
to extend the SCP to run parallel with the tracks on the west side of the Gilman Square station 
concourse, and there will be a head house entrance that connects directly to the path.  In the 
future, it is expected that the SCP will be extended to North Point in Cambridge and will connect 
to the Charles River parks and Charles River paths, which provide connections to Newton, 
Watertown, and downtown Boston.  

Designated bicycle lanes are present along Broadway between Packard Avenue and Cedar Street. 
There are “sharrows” (shared lane markings) along Holland Street within the study area, along 
Curtis Street along its entire length, and along Powder House Boulevard between North Street and 
Powder House Square. Figure A3 shows the network of pedestrian and bicycle ways in the vicinity 
of the Project site. 
 
Massachusetts Bay Transportation Authority (MBTA) 
 
The MBTA services the study area with bus routes 87, 88, and 89. All three bus routes stop at 
Clarendon Hill Station, which is approximately 500 feet from the Project site. Bus route 87 runs 
along Broadway between Arlington Center in Arlington and Lechmere Station in Cambridge, which 
is a stop on the MBTA Green Line. Approximately five buses depart Clarendon Hills during the 
morning peak period and seven buses depart Clarendon Hills during the evening peak period. Bus 
route 88 runs along Broadway between Clarendon Hills Busway in Somerville to Lechmere Station. 
Approximately 12 buses depart Clarendon Hills during the morning peak period and 6 buses depart 
Clarendon Hills during the evening peak period. Bus route 89 runs along Broadway between 
Clarendon Hills Busway to Sullivan Station. Approximately seven route 89 buses depart from 
Clarendon Hills during the morning peak period and six depart during the evening peak period. 
Detailed schedules and bus routes for each bus service is provided in Appendix A. 
 
There are two stops on the MBTA Red Line located within 1.5 miles of the Project site. Alewife 
Station is approximately 1.2 miles from the Project site via the Alewife Greenway Bike Path and 
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Davis Square Station is approximately 1.0 miles from the Project site via Broadway and Holland 
Street. Figure A4 shows the bus routes and Red Line stops in the vicinity of the Project site. 
 
Additionally, the Green Line Extension (GLX) project is proposing to extend the existing MBTA 
Green Line Service from a relocated Lechmere Station in East Cambridge to Union Square in 
Somerville and to College Avenue in Medford. The College Avenue stop in Medford will be located 
approximately 0.9 miles from the Project site. Once completed, trains would operate every five to 
six minutes during the peak periods, providing more efficient service to and from downtown 
Boston. A map of the proposed GLX project is attached in Appendix A. 
 
After Construction 
 
After construction is complete, access to the above mentioned pedestrian and bicycle facilities, as 
well as access to the MBTA bus routes, will be easier and safer. With the construction of 
neighborhood roadways within the site, there will be an increase in sidewalks provided for 
pedestrians and lower speed roadways for bicycles to navigate. The roadway will allow non-vehicle 
users to access the entire site without exiting onto Alewife Brook Parkway or Powder House 
Boulevard. Additionally, there will be a walking path connecting to the internal roadways which 
will connect to the North Street Park and a community garden. New sidewalks will be provided 
both internally and surrounding the site. The sidewalks within the site will have street trees and 
potential street furniture. The new external sidewalk along Alewife Brook Parkway will be 
constructed to provide a grass buffer between the curb and sidewalk, thus enhancing pedestrian 
safety. 
 
At the proposed intersection between the two internal roadways, which will connect Alewife 
Brook Parkway, North Street, and Powder House Boulevard, it is proposed that a raised 
intersection be constructed. Raised intersections mandate drivers reduce their speed prior to the 
intersection, making it safer for bicyclists and pedestrians to cross. Curb extensions will enhance 
the safety to the intersections as well, as they will shorten the distance that pedestrians need to 
cross. New signage and ADA ramps will also be included at the intersection for enhanced safety. 
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B3. Traffic Volumes 
 
B3.1 Existing Traffic Counts 
 
DCI originally contracted with Accurate Counts to collect turning movement counts in November 
2016. In order to provide accurate analysis for separate peak hours during the day, Accurate 
Counts collected data during both morning (7am to 9am) and evening (4pm to 6pm) peak periods 
for all study intersections on a typical Tuesday. The traffic counts included cars, heavy vehicles, 
pedestrians, and bicycles. In order to analyze existing conditions in 2019, the 2016 traffic volumes 
were projected three years into the future using at a growth rate of 0.25 percent, which was 
provided by the City of Somerville. It was determined, through consultation with the City of 
Somerville, that given the amount of construction and detours throughout the city, new data 
would not be indicative of normal traffic patterns. Therefore, the 2016 data was used and 
projected three years to 2019. A seasonal adjustment was made and is detailed in the subsequent 
section. 
 
Accurate Counts also collected two Automatic Traffic Recorder (ATR) counts through two 
consecutive days during a Tuesday to Wednesday period in November 2016. As with the turning 
movement counts at each intersection, the volumes were projected three years to 2019 using the 
growth rate of 0.25 percent per year. The ATR data included traffic volume data, vehicular speed 
data, and vehicle classification data. The counts are summarized in 15-minute, hourly, and daily 
intervals. Data was collected at the following locations: 
 

• Alewife Brook Parkway between Broadway and Powder House Boulevard 
• Powder House Boulevard east of Alewife Brook Parkway 

 
The collected ATR data is summarized in Table B3-1. The average weekday daily traffic on Alewife 
Brook Parkway is approximately 29,558 vehicles and the average weekday daily traffic on Powder 
House Boulevard is 11,136 vehicles. Complete traffic count data is provided in Appendix B. 
 

Table B3-1: ATR Volume Summary 

 
ADT1: Average Daily Traffic (in vehicles); Volume2: Traffic during the peak hour (in vehicles); K3: The percent of 
Average Daily Traffic occurring during the peak hour 
 
 

Volume 2 K 3
Peak 

Direction Volume 2 K 3
Peak 

Direction

Weekday PM Peak Hour

Alewife Brook Parkway 
between Broadway and 

Powder House Blvd.
66.3% SB

Location ADT 1 85th Percentile
Speed

Weekday AM Peak Hour

2,161 7% 53.7% SB

Powder House Blvd. East 
of Alewife Brook Parkway

11,220
24 MPH WB

&
22 MPH EB

952 8% 74.0% EB 1,036 9% 52.4% EB

29,781
38 MPH SB

&
34 MPH NB

1,854 6%
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B3.2 Seasonal Adjustment 
 
The 2017 Weekday Seasonal Axle Correction Factors from MassDOT were obtained to determine 
if the existing traffic counts should be adjusted. These seasonal correction factors are broken down 
by month and roadway classification. Turning movement counts at four of the intersections were 
collected in November 2016 and turning movement counts at two of the intersections were 
collected in December 2016. For the November data, the seasonal correction factors for the 
roadway classifications of the roadways at these intersections are 0.96 (Alewife Brook Parkway) 
and 0.98 (Broadway, Powder House Boulevard, and North Street). For the December data, the 
seasonal correction factor for the roadway classifications of the roadways at these intersections is 
1.03 (Powder House Boulevard, Curtis Street, Broadway, Holland Street, and Newbury Street). As 
such, all of the traffic volumes were adjusted based on the appropriate seasonal adjustment. The 
volumes were then projected three years to 2019 using the aforementioned growth rate of 0.25 
percent per year. The adjusted volumes are shown in Figure B3.1. The 2017 Weekday Seasonal 
Axle Correction Factors worksheet has been attached in Appendix B. 
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B4. Safety Analysis 
 
B4.1 Existing Crash Data and Analysis 
 
Crash data from MassDOT for years 2016 through 2018 was reviewed for each study intersection 
within the jurisdiction of Somerville. This data represents the most recent three years of data 
available through the MassDOT crash database. The MassDOT crash records include the 
following information: 
 

• Crash Location (General or Specific) / Direction of vehicle(s) involved 
• Date / Time 
• Roadway surface conditions / Light conditions / Weather conditions 
• Crash Severity / Manner of Collision 
• Type of non-motorist involved (if applicable) 

 
The compiled data, in conjunction with engineering judgement, yields a summary of crashes that 
may be used to identify general crash patterns and potential factors contributing to the 
predominant type of incidents at each location.  
 
Crash rates can be a useful tool in measuring the safety for an intersection relative to Statewide 
and District averages for comparable intersection types. Crash rates for intersections are 
calculated based upon the number of crashes at an intersection and the volume of traffic traveling 
through an intersection on a daily basis, expressed as crashes per million entering vehicles (c/mev). 
MassDOT average intersection crash rates are published on a statewide basis and by district for 
signalized and unsignalized intersections. 
 
Intersection crash rates were calculated for each of the study area intersections using available 
crash data for the 3-year period and the average daily traffic volumes at each study intersection. 
The average crash rates for unsignalized intersections are 0.57 c/mev for MassDOT District 4 and 
0.57 c/mev Statewide. The summary results of the crash analysis are shown in Table B4-1. Detailed 
crash analysis worksheets for each intersection for years 2015 through 2017 are contained in 
Appendix C.  
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Table B4-1: MassDOT Intersection Crash Summary 

 
 
The intersection of Alewife Brook Parkway (Route 16) at Broadway had thirty-six (36) reported 
crashes according to the MassDOT crash database during the three year period from 2016 to 2018. 
This intersection is listed on the Highway Safety Improvement Program (HSIP) list for crashes 
between 2014 and 2016. Twenty-three (23) of these crashes resulted in property damage only, 
twelve (12) resulted in a non-fatal injury, and one (1) had a non-reported severity. Four (4) were 
sideswipes in the same direction, two (2) were sideswipes in the opposite direction, twenty-one 
(21) were angled collisions, five (5) were rear-end collisions, and four (4) were single-vehicle 
collisions. The intersection averaged 12.00 crashes per year and had crash rate of 1.06 c/mev, 
which is above both the District 4 and State averages for signalized intersections.  
 
The intersection of Alewife Brook Parkway (Route 16) at Powder House Boulevard had fifteen (15) 
reported crashes according to the MassDOT crash database during the three year period from 
2016 to 2018. Ten (10) of the crashes resulted in property damage only and five (5) of the crashes 
resulted in a non-fatal injury. Of the reported crashes, six (6) were angled collisions, five (5) were 
rear-end collisions, one (1) was a head-on collision, and three (3) were single-vehicle collisions. 
The intersection averaged 5.00 crashes per year and had crash rate of 0.46 c/mev, which is below 
the District 4 and State averages for unsignalized intersections.  

Alewife Brook 
Pkwy at 

Broadway

Alewife Brook 
Pkwy at Powder 

House Blvd

Powder House 
Blvd at North 

Street

Broadway at 
North Street

Powder House 
Blvd at Curtis 

Street

Broadway at 
Curtis St and 

Holland St
Year

2016 17 6 5 2 2 2
2017 14 5 2 0 5 2
2018 5 4 1 1 0 2

Total 36 15 8 3 7 6
Crash Severity

Property Damage Only 23 10 2 2 6 3
Non-fatal Injury 12 5 4 1 1 1
Fatal Injury 0 0 0 0 0 0
Not Reported, Unknown 1 0 2 0 0 2

Total 36 15 8 3 7 6
Manner of Collision

Sideswipe, Same Direction 4 0 0 1 0 2
Sideswipe, Opposite Direction 2 0 2 0 1 0
Angle 21 6 1 0 2 0
Rear-end 5 5 2 1 3 4
Head-on 0 1 1 0 1 0
Single Vehicle 4 3 2 1 0 0
Other, not reported 0 0 0 0 0 0

Total 36 15 8 3 7 6
Time of Day

7:00am to 9:00am (AM Peak) 4 1 0 0 1 1
4:00pm to 6:00pm (PM Peak) 4 3 1 1 2 1
All Other Times 28 11 7 2 4 4

Total 36 15 8 3 7 6
Crash Averages

Avg. Crashes per Year 12.00 5.00 2.67 1.00 2.33 2.00
Avg. Crash Rate (c/mev) 1.06 0.46 0.45 0.18 0.39 0.29
District 4 Avg. Crash Rate (c/mev) 0.73 0.57 0.73 0.73 0.73 0.73
Statewide Avg. Crash Rate (c/mev 0.78 0.57 0.78 0.78 0.78 0.78
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The intersection of North Street at Powder House Boulevard had eight (8) reported crashes 
according to the MassDOT crash database during the three year period from 2016 to 2018. Two 
(2) of the crashes resulted in property damage only, four (4) resulted in a non-fatal injury, and two 
(2) had an unreported severity. Two (2) were sideswipes in the opposite direction, one (1) was an 
angled collision, two (2) were rear-end collisions, one (1) was a head-on collision, and two (2) were 
single-vehicle collisions. The intersection averaged 2.67 crashes per year and a crash rate of 0.45 
c/mev, which is below the District 4 and State averages for signalized intersections.  
 
The intersection of North Street at Broadway had three (3) reported crashes according to the 
MassDOT crash database during the four year period from 2016 to 2018. Two (2) of the crashes 
resulted in property damage only and one (1) crash resulted in a non-fatal injury. One (1) crash 
was a sideswipe in the same direction, one (1) was a rear-end collision, and one (1) was a single-
vehicle collision. This resulted in 1.00 crashes per year and a crash rate of 0.18 c/mev, which is 
below the District 4 and State averages for signalized intersections. 
 
The intersection of Powder House Boulevard at Curtis Street had seven (7) reported crashes 
according to the MassDOT crash database during the three year period from 2016 to 2018. Six (6) 
of these crashes resulted in property damage only and one (1) resulted in a non-fatal injury. One 
(1) was a sideswipe in the opposite direction, two (2) were angled collisions, three (3) were rear-
end collisions, and one (1) was a head-on collision. This resulted in 2.33 crashes per year and a 
crash rate of 0.39 c/mev, which is below the District 4 and State averages for signalized 
intersections.  
 
The intersection of Broadway at Curtis Street/Holland Street/Newbury Street (Teele Square) had six 
(6) reported crashes according to the MassDOT crash database during the three year period from 
2016 to 2018. Three (3) of these crashes resulted in property damage only, one (1) resulted in a 
non-fatal injury, and one (1) had an unreported severity. Two (2) were sideswipes in the same 
direction and four (4) were rear-end collisions. This resulted in 2.00 crashes per year and a crash 
rate of 0.29 c/mev, which is below the District 4 and State averages for signalized intersections.  
 
Of the study intersections analyzed as part of this study, all intersections have crash rates below 
the District 4 and State averages. Additionally, there were no crashes at either of the existing site 
driveways along Powder House Boulevard and North Street during the study period. As such, there 
are no salient safety issues that require mitigation as part of this traffic study.  
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B4.2 Driveway Sightline Analysis 
 
The location of the existing site driveways on North Street and Powder House Boulevard, and the 
proposed site driveway on Alewife Brook Parkway were evaluated for available stopping sight 
distance (SSD) and intersection sight distance (ISD). The American Association of State Highway 
and Transportation Officials (AASHTO) intersection sight distance requirements for various vehicle 
speeds are shown in Table B4-2. 
 

Table B4-2: AASHTO Minimum Recommended SSD and ISD  

 
 

The posted speed limit on North Street is 30 miles per hour. However, a new law passed in 
Somerville lowers the speed limit for non-State roads to 25 miles per hour. Therefore, a design 
speed of 25 miles per hour was used for the sight distance analysis. For the right-turn maneuver, 
looking left from the intersection, the required sight distance is 290 feet, and for the left-turn 
maneuver, looking right from the intersection, the required sight distance is 335 feet. The required 
stopping sight distance along North Street is 200 feet. Based on on-site measurements, the 
available sight distances at the existing North Street driveway is shown in Table B4-3. 
 

Table B4-3: Measured Sight Distances at Existing North Street Driveway 

 
 
As seen in Table B4-3, the measured intersection sight distance for the left-turn maneuver is 230 
feet and the measured ISD for the right-turn maneuver is 530 feet. The sight distance for the left-
turn maneuver is less than the recommended AASHTO minimum due to parking on the west side 
of the roadway. However, this is an existing condition and no safety issue or crash issue was found 
at the driveway after a safety analysis. Additionally, according to the AASHTO manual, “If the 
available sight distance for an entering or crossing vehicle is at least equal to the appropriate 
stopping sight distance for the major road, then drivers have sufficient sight distance to anticipate 
and avoid collisions.” The measured sight distance for the left-turn maneuver is 230 feet, which is 
greater than the required stopping sight distance of 155 feet. The stopping sight distance along 
North Street was measured to be 1200 feet, which exceeds the AASHTO requirement of 150 feet. 

Design Speed
(mph)

Stopping Sight Distance
(ft)

Intersection Sight Distance for
Left-Turn Manuevers (ft)

Intersection Sight Distance for
Right-Turn/Cross Manuevers (ft)

15 80 170 145
20 115 225 195
25 155 280 240
30 200 335 290
35 250 390 335
40 305 445 385
45 360 500 430
50 425 555 480

Stopping Sight Distance
(ft)

Intersection Sight Distance for
Left-Turn Manuevers (feet)

Intersection Sight Distance for 
Crossover and Right-Turn

Required at 25 mph 155 280 240
Measured On-Site 1200 230 530
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See Figures B4.1 and B4.2 for sight lines looking north and south out from the existing North Street 
driveway, respectively. 
 

 
Figure B4.1: Sight Line from North Street Driveway, Facing North 

 

 
Figure B4.2: Sight Line from North Street Driveway, Facing South 
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The posted speed limit on Powder House Boulevard is 30 miles per hour. As with North Street, the 
speed limit along Powder House Boulevard will be lowered to 25 miles per hour in accordance 
with the new City of Somerville law. Additionally, according to the ATR data collected by Accurate 
Counts, which is located near the driveway, the 85th percentile speed is 24 miles per hour in the 
westbound direction and 22 miles per hour in the eastbound direction. Therefore, the design 
speed for the sight distances is 25 miles per hour. For the right-turn maneuver, looking left from 
the driveway, the required sight distance is 240 feet, and for the left-turn maneuver, looking right 
from the driveway, the required sight distance is 280 feet. The required stopping sight distance 
along Powder House Boulevard is 155 feet. Based on on-site measurements, the available sight 
distances at the existing Powder House Boulevard driveway is shown in Table B4-4. 

 

Table B4-4: Measured Sight Distances at Existing Powder House Blvd Driveway 

 
 
As shown in Table B4-4, the stopping sight distance along Powder House Boulevard for the 
driveway is 350 feet, which is greater than the AASHTO requirement of 155 feet. For vehicles that 
want make a right-turn onto Powder House Boulevard from the driveway, there is a sight distance 
of 175 feet, and for vehicles that want make a left-turn onto Powder House Boulevard, there is a 
sight distance of 250 feet. The sight distances for the driveway are below the AASHTO minimum 
due to the horizontal and vertical curves along Powder House Boulevard near the site driveway. 
However, this is an existing condition and no safety issue or crash issue was found at the driveway 
after a safety analysis. Additionally, as with the sight distance at the North Street driveway, 
according to the AASHTO manual, “If the available sight distance for an entering or crossing vehicle 
is at least equal to the appropriate stopping sight distance for the major road, then drivers have 
sufficient sight distance to anticipate and avoid collisions.” The sight distances for the left-turn and 
right-turn maneuvers are greater than the required stopping sight distance. See Figures B4.3 and 
B4.4 for sight lines looking north and south out from the existing Powder House Boulevard 
driveway. 
 

Stopping Sight Distance
(ft)

Intersection Sight Distance for
Left-Turn Manuevers (feet)

Intersection Sight Distance for 
Crossover and Right-Turn

Required at 25 mph 155 280 240
Measured On-Site 350 250 175
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Figure B4.3: Sight Line from Powder House Blvd Driveway, Facing West 

 

 
Figure B4.4: Sight Line from Powder House Blvd Driveway, Facing East 

 
 
 
 
 
 



 

 30  
Clarendon Hill Redevelopment 

CLARENDON HILL REDEVELOPMENT 

The posted speed limit on Alewife Brook Parkway is 30 miles per hour. According to the ATR data 
collected by Accurate Counts, which is located near the driveway, the 85th percentile speed is 38 
miles per hour in the southbound direction and 34 miles per hour in the northbound direction. 
Therefore, the design speed for the sight distances is 40 miles per hour. Additionally, this driveway 
is proposed to be right-turn in and right-turn out only.  For the right-turn maneuver, looking left 
from the driveway, the required sight distance is 385 feet. The required stopping sight distance 
along Alewife Brook Parkway is 305 feet. Based on on-site measurements, the available sight 
distances at the proposed Alewife Brook Parkway driveway is shown in Table B4-5. 

 

Table B4-5: Measured Sight Distances at Proposed Alewife Brook Pkwy Driveway 

 
 
As shown in Table B4-5, the stopping sight distance along Alewife Brook Parkway is 400 feet, which 
is greater than the AASHTO requirement of 305 feet. For vehicles that want make a right-turn onto 
Alewife Brook Parkway from the driveway, there is a sight distance of 420 feet, 35 feet greater 
than the AASHTO requirement. Figure B4.5 shows the sight line looking south out from the 
proposed Alewife Brook Parkway driveway. 
 

 
Figure B4.5: Sight Line from Alewife Brook Pkwy Driveway, Facing South 

 

 

 

Stopping Sight Distance
(ft)

Intersection Sight Distance for
Left-Turn Manuevers (feet)

Intersection Sight Distance for 
Crossover and Right-Turn

Required at 40 mph 305 N/A 385
Measured On-Site 400 N/A 420
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B5. Existing Capacity Analysis 
 
B5.1 Traffic Analysis Criteria 
 
The Highway Capacity Manual (HCM), published by the Transportation Research Board, provides 
methodologies on how to calculate motor vehicle Level of Service (LOS), average delay, and 
volume-to-capacity (v/c) ratios. Those terms are commonly used to measure performance levels 
for freeway sections, ramp junctions, weave sections, and intersections, both signalized and 
unsignalized.  
 
Level of Service (LOS) is a term used to denote different operating conditions that occur under 
various traffic volume loads.  It is a qualitative measure of the effect of a number of factors 
including geometrics, speed, travel delay, freedom to maneuver, and safety. The LOS is divided 
into a range of six letter grades, ranging from A to F, with A being the best and F the worst. A LOS 
of F is generally considered to be inadequate traffic operation in suburban and urban areas. The 
delay ranges differ slightly between unsignalized and signalized intersections due to driver 
expectations and behavior for each LOS. Table B5-1 summarizes the LOS criteria.   
 

Table B5-1: Intersection LOS Thresholds 

 
Source: 2010 Highway Capacity Manual 

 
In this study, intersection performance measures were calculated in the form of average 
intersection delay, 50th and 95th percentile queue lengths, level-of-service (LOS) for each 
approach/movement, and the LOS of the overall intersection operations.  Synchro 9.0 was the 
software used to execute the intersection analysis. Synchro 9.0, a software program from 
Trafficware, uses the methodologies and thresholds outlined within the HCM. This is the 
preferred/recommended software of MassDOT. Traffic volume represents the travel demand 
observed and capacity represents the amount of traffic the intersection can accommodate under 
prevailing conditions. Volume to capacity ratios that approach or exceed 1.0 indicate traffic 
congestion or poor operating conditions.  
 
 
 
 

0-10
>10-20
>20-35
>35-55
>55-80

0-10
>10-15
>15-25
>25-35
>35-50

Signalized Unsignalized
Control Delay

(sec/veh)
Control Delay

(sec/veh)
LOS

D
E

>50F >80

C

A
B



 

 32  
Clarendon Hill Redevelopment 

CLARENDON HILL REDEVELOPMENT 

Three types of Synchro reports were created to analyze and compare intersection performance: 
 

• Main report – “Int: Lanes, Volumes, Timings”,  
• Queuing Analysis Report 
• HCM Signalized/Unsignalized Report. 

 
For signalized intersections, LOS is defined in terms of delay, which is a measure of driver 
discomfort and frustration, fuel consumption, and lost travel time. For unsignalized intersections, 
the analysis assumes that the traffic on the mainline is not affected by traffic on the side street.  
The LOS for each movement is calculated by determining the length of gaps that are available in 
the conflicting traffic stream. The 95th percentile queue lengths are estimated. 

 
B5.2 Existing Capacity Analysis 
 
The study intersections were analyzed for existing traffic conditions during the weekday morning 
and weekday evening peak hours. Existing intersection lane configurations, signal timing, and 
traffic control were modelled the same as the current traffic operations. Stop-controlled and 
uncontrolled intersections were also replicated. The results of the existing conditions analysis are 
shown in Table B5-2. Detailed capacity analysis worksheets are included in Appendix F. 
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Table B5-2: 2019 Existing Conditions LOS 

 
1 v/c = volume to capacity ratio; 2 Delay = average delay in seconds per vehicle; 3 LOS = Level of Service; 4 Queue = 50th/95th percentile queue 
length (if only one queue length is shown, it is the 95th percentile queue length), # = volume for 95th percentile cycle exceeds capacity. Queue 
shown is maximum after two cycles; R = right-turn movement, L = left-turn movement, T = through movement; WB = westbound, EB = 
eastbound, NB = northbound, SB = southbound 

 
 

v/c 1 Delay 2 LOS 3 Queue 4 v/c 1 Delay 2 LOS 3 Queue 4

EB LTR 1.85 163.5 F 258 / #372 2.68 103.1 F 217 / #330
WB LTR 1.31 119.2 F 178 / #262 0.99 78.3 E 142 / #148
NB LTR 1.23 153.0 F 231 / #307 1.94 454.8 F 468 / #595
SB LTR 1.76 375.2 F 502 / #628 1.99 475.3 F 521 / #648

233.9 F 336.3 F
NE TR 0.72 23.7 C 0.93 50.4 F
SB LT 1.19 127.4 F 0.59 93.5 F
NB T 0.72 22.4 C 1.10 19.5 C

-- -- -- --
EB LTR 1.10 87.2 F 470 / #683 1.16 112.5 F 383 / #580
WB LTR 0.62 20.9 C 153 / 249 1.00 55.7 E 342 / #574
NB LTR 1.03 119.1 F 76 / #99 0.70 55.1 E 58 / #120
SB LTR 1.08 117.5 F 130 / #202 0.72 53.4 D 71 / #152

77.2 E 77.8 E
EB LT 0.83 30.6 C 249 / #449 0.79 26.2 C 277 / 385
WB TR 0.57 17.9 B 174 / 269 0.60 18.0 B 186 / 281
SB LR 1.21 164.8 F 241 / #407 0.84 59.0 E 121 / #214

60.2 E 28.6 C
EB LT 0.79 44.7 D 227 / #393 1.02 76.8 E 223 / #357
WB TR 0.79 34.0 C 160 / #267 1.19 127.3 F 337 / #486
NB LTR 0.81 39.3 D 145 / #278 0.84 43.8 D 142 / #282
SB LR 0.88 63.1 E 80 / #196 0.80 46.1 D 90 / 35

42.8 D 84.6 F
EB LT 0.40 24.5 C 73 / 113 0.71 34.5 B 136 / #248
EB R 0.69 12.3 B 186 / 309 0.33 6.6 A 62 / 99

WB TR 0.74 33.6 C 182 / #311 0.75 33.7 C 182 / 264
NB LT 0.97 60.8 E 258 / #381 1.17 120.7 F 384 / #572
NB R 0.06 1.6 A 0 / 0 0.12 5.5 A 0 / 8

31.8 C 59.1 E
EB LR 0.06 13.1 B 0 / 5 0.02 10.2 B 0 / 2
NB LT 0.07 0.4 A 0 / 0 0.01 0.6 A 0 / 0
SB TR 0.33 0.0 A 0 / 0 0.13 0.0 A 0 / 0

-- -- -- --
EB LR 0.20 20.0 C 0 / 18 0.09 17.4 C 0 / 7
NB LT 0.02 0.5 A 0 / 1 0.03 0.7 A 0 / 2
SB TR 0.45 0.0 A 0 / 0 0.35 0.0 A 0 / 0

-- -- -- --

North Street

Overall
Site Driveway at
Powder House 

Boulevard

Overall

Powder House 
Boulevard at

Site Driveway at

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

Powder House 
Boulevard at

North Street

Overall

Broadway at

North Street
Overall

Curtis Street

Overall

Broadway at

Holland Street

Overall

8*

ID

3

4

1
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6

5

Alewife Brook Pkwy 
(Route 16) at

Powder House Blvd
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2019 Existing Conditions
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As shown in Table B5-2, there are intersections and specific movements currently operate below 
capacity and at acceptable levels of service. However, there are many movements that operate at 
a Level of Service F in the Existing Condition. It is important to note that all signalized intersections 
in the study area have exclusive pedestrian phases during each cycle. This pedestrian phases 
causes an increase in delay for all motor vehicles, giving reason to the poor levels or service at 
many of the intersections. 
 
Weekday Morning Peak Hour 
Broadway at Alewife Brook Parkway 

Eastbound: operates at an LOS of F with an average delay of 163.5 seconds per vehicle. 
 

Westbound: operates at an LOS of F with an average delay of 119.2 seconds per vehicle. 
 

Northbound: operates at an LOS of F with an average delay of 153.0 seconds per vehicle. 
 
Southbound: operates at an LOS of F with an average delay of 375.2 seconds per vehicle.  

 
Overall: operates at an LOS of F with an average delay of 233.9 seconds per vehicle. 

 
Alewife Brook Parkway at Powder House Boulevard 

Southbound: operates at an LOS of F with an average delay of 127.4 seconds per vehicle. 
 
Powder House Boulevard at North Street 

Eastbound: operates at an LOS of F with an average delay of 87.2 seconds per vehicle. 
 
Northbound: operates at an LOS of F with an average delay of 119.1 seconds per vehicle. 

 
Southbound: operates at an LOS of F with an average delay of 117.5 seconds per vehicle. 

 
Broadway at North Street 

Southbound: operates at an LOS of F with an average delay of 164.8 seconds per vehicle. 
 
Weekday Evening Peak Hour 
Broadway at Alewife Brook Parkway 

Eastbound: operates at an LOS of F with an average delay of 103.1 seconds per vehicle. 
 

Northbound: operates at an LOS of F with an average delay of 454.8 seconds per vehicle. 
 
Southbound: operates at an LOS of F with an average delay of 475.3 seconds per vehicle.  

 
Overall: operates at an LOS of F with an average delay of 336.6 seconds per vehicle. 
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Alewife Brook Parkway at Powder House Boulevard 
Northeasterly (Alewife Brook Parkway): operates at an LOS of F with an average delay of 
50.4 seconds per vehicle. 

 
Southboud (Alewife Brook Parkway): operates at an LOS of F with an average delay of 93.5 
seconds per vehicle. 

 
Powder House Boulevard at North Street 

Eastbound: operates at an LOS of F with an average delay of 112.5 seconds per vehicle. 
 
Powder House Boulevard at Curtis Street 

Northbound: operates at an LOS of F with an average delay of 127.3 seconds per vehicle. 
 

Overall: operates at an LOS of F with an average delay of 84.6 seconds per vehicle. 
 
Broadway at Curtis Street and Holland Street 

Northbound (Holland Street): operates at an LOS of F with an average delay of 120.7 
seconds per vehicle. 
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C.  FUTURE NO-BUILD CONDITIONS 
 

C1. 2026 No-Build Traffic Volumes 
 
Traffic volumes in the study area were projected to the year 2026, which reflects a seven-year 
planning horizon from the existing year 2019, consistent with the MassDOT Guidelines. The traffic 
conditions for the year 2026 were examined under No-Build conditions independent of the 
proposed Project, including all existing traffic and new traffic.  
 
Traffic growth on the local roadway network results from multiple factors, most notably land 
development in the immediate area and growth in the surrounding region. Two techniques are 
typically used in combination to estimate this growth. The first technique identifies planned and 
permitted developments in the vicinity of the study area and assigns estimated traffic generated 
by the proposed developments to the study area network. The second technique applies an annual 
percentage increase in traffic growth to all traffic volumes under study. This practice accounts for 
traffic growth due to regional developments beyond the study area or developments that may be 
proposed but are not yet permitted. Both methods were used and summed together with the 
existing traffic counts to define the “No-Build” traffic volumes for this study. The “No-Build” traffic 
volumes for this study are shown in Figure C1.1. 
 
Background Developments 
 
DCI has coordinated with the Planning Board of the City of Somerville and the Central 
Transportation Planning Staff to determine if there are any upcoming projects in the area will have 
an impact on the traffic network. There is one proposed project, a hotel at 1154 Broadway, which 
will add vehicle-trips to the study area. A figure of these trips is attached in Appendix D. 
 
Regional Growth Rate 
 
Based on discussions with the City of Somerville, an annual traffic growth rate of 0.25 percent for 
the area of Somerville that the Project site is located was provided. Due to the location of the 
Project and the lack of rapid transit in the immediate area, it is expected that vehicular traffic in 
this area of Somerville will increase in the future. Therefore, a 0.25 percent annual growth rate 
was applied to project all existing volumes to a seven year design horizon, to the year 2026. 
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C2. 2026 No-Build Capacity Analysis 
 
The study intersections were analyzed for No-Build peak hour traffic conditions during the 
weekday morning and evening peak hours. For all study intersections, existing traffic control and 
lane configuration was maintained during the No-Build analysis. The results of this analysis are 
shown in Table C2-1. Detailed capacity analysis worksheets are included in Appendix F.  
 
It is expected that any operational concerns noted during the Existing Conditions analysis continue 
through the No-Build Conditions with the addition of higher volumes. The expected impact due 
specifically to the new proposed development at 34 North Street is reflected in the changes from 
the 2024 No-Build to the 2024 Build scenarios.  
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Table C2-1: 2026 No-Build Conditions LOS 

 
1 v/c = volume to capacity ratio; 2 Delay = average delay in seconds per vehicle; 3 LOS = Level of Service; 4 Queue = 50th/95th percentile queue 
length (if only one queue length is shown, it is the 95th percentile queue length), # = volume for 95th percentile cycle exceeds capacity. Queue 
shown is maximum after two cycles; R = right-turn movement, L = left-turn movement, T = through movement; WB = westbound, EB = 
eastbound, NB = northbound 

 
 

v/c 1 Delay 2 LOS 3 Queue 4 v/c 1 Delay 2 LOS 3 Queue 4

EB LTR 1.91 177.9 F 271 / #386 2.81 122.0 F 237 / #351
WB LTR 1.38 134.4 F 189 / #274 1.04 89.3 F 159 / #261
NB LTR 1.31 182.4 F 252 / #329 2.03 484.5 F 494 / #622
SB LTR 1.88 426.2 F 528 / #656 2.12 532.0 F 546 / #673

265.0 F 372.6 F
NE TR 0.74 25.2 D 0.95 56.7 F
SB LT 1.22 145.6 F 0.63 20.3 C
NB T 0.74 23.8 C 1.12 99.2 F

-- -- -- --
EB LTR 1.14 99.9 F 495 / #710 1.21 135.7 F 409 / #608
WB LTR 0.66 22.0 C 162 / 264 1.03 65.9 E 404 / 599
NB LTR 1.08 132.7 F 85 / #104 0.74 59.5 E 61 / #128
SB LTR 1.12 131.4 F 140 / #212 0.75 56.4 E 74 / #159

87.1 F 92.0 F
EB LT 0.90 38.9 D 278 / #499 0.83 28.7 C 297 / #415
WB TR 0.59 18.2 B 181 / 278 0.61 18.4 B 193 / 292
SB LR 1.28 180.6 F 253 / #420 0.86 61.4 E 125 / #222

67.4 E 30.3 C
EB LT 0.83 49.5 D 237 / #413 1.06 82.7 F 233 / #387
WB TR 0.82 35.7 D 167 / #278 1.22 141.2 F 355 / #505
NB LTR 0.84 42.3 D 152 / #293 0.88 48.5 D 150 / #297
SB LR 0.93 73.5 E 85 / #206 0.84 52.5 D 94 / 36

47.1 D 93.1 F
EB LT 0.47 26.1 C 79 / 121 0.85 47.3 D 152 / #297
EB R 0.71 13.0 B 198 / 330 0.35 6.8 A 66 / 104

WB TR 0.77 35.2 D 191 / #330 0.78 35.5 D 192 / #283
NB LT 1.00 68.6 E 271 / #399 1.21 136.7 F 408 / #598
NB R 0.07 1.9 A 0 / 0 0.13 5.8 A 0 / 9

34.7 C 67.4 E
EB LR 0.08 13.5 B 0 / 6 0.03 10.3 B 0 / 2
NB LT 0.01 0.5 A 0 / 1 0.01 0.8 A 0 / 1
SB TR 0.34 0.0 A 0 / 0 0.14 0.0 A 0 / 0

-- -- -- --
EB LR 0.23 21.9 C 0 / 22 0.10 18.7 C 0 / 8
NB LT 0.02 0.5 A 0 / 1 0.03 0.8 A 0 / 2
SB TR 0.46 0.0 A 0 / 0 0.36 0.0 A 0 / 0

-- -- -- --

ID Roadway Movement
2026 No-Build Conditions

Weekday AM Peak Hour Weekday PM Peak Hour

1

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

2*

Alewife Brook Pkwy 
(Route 16) at

Powder House Blvd
Overall

3

Powder House 
Boulevard at

North Street

Overall

4
Broadway at

North Street
Overall

5

Powder House 
Boulevard at

Curtis Street

Overall

6

Broadway at

Holland Street

Overall

7*

Site Driveway at

North Street

Overall

8*

Site Driveway at
Powder House 

Boulevard

Overall
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D.  FUTURE BUILD CONDITIONS 
 

D1. Preliminary Trip Generation 
 
The base trip generation rates used were taken from the Trip Generation Manual, 10th Edition 
published by the Institute of Transportation Engineers (ITE) in 2017. Land Use Code (LUC) 221 – 
Multifamily Housing (Mid-Rise) was used for this Project for the 591 residential dwelling units. 
Table D1-1 shows the proposed site-generated trips estimate for the proposed Project. 
Additionally, there are 216 existing residential dwelling units on site that will be demolished for 
the proposed Project. The 216 residential units that will be demolished are all affordable units.  
 

Table D1-1: Trip Generation Calculations - Proposed Dwelling Units 

 
 

As shown in Table D1-1, the proposed Project is expected to generate 195 trips during the Weekday 
AM peak hour, 244 trips during the Weekday PM peak hour, and 3,220 trips during a typical 
weekday. These trip rates are unadjusted as they only account for motorized traffic trips. Non-
vehicle trips were deducted from the base trips in the subsequent sections. 
 
D1.1 Census Tract Data 
 
ITE’s Trip Generation methods are typically based on data from suburban developments with no 
nearby public transportation service and no appreciable share of people walking or bicycling to or 
from the site. The proposed Project is located in a census tract that has a high us of non-vehicular 
modes. Commuting characteristics were analyzed from the 2013-2017 American Community 
Survey 5-Year Estimates. Census Tract 3507 in Somerville, which covers the Project site, was 
analyzed to estimate mode shares within the Project area. Since Census Tract 3507 also 
encompasses Tufts University and Davis Square, it is assumed that the low levels of drive alone 
(46.4%) are affected by proximity to the university and rapid transit. Therefore, to be conservative, 
the data from Census Tract 3507 was averaged with the data from the two closest census tracts 
(Census Tract 3563 and Census Tract 3567.01) that have higher drive alone rates (59.7% and 
48.8%, respectively). Table D1-2 shows the US Census mode share data used for this Project. 
 

Land Use Code: 221

Size per # of Dwelling Units (X) 591 591 591

Fitted Curve Equation
Ln(T) = 0.98* 
Ln(X) - 0.98

Ln(T) = 0.96* 
Ln(X) - 0.63

T = 5.45(X) - 
1.75

Total Trips (T) 195 244 3220
Entering% 26% 61% 50%
Exiting% 74% 39% 50%
Entering Trips 51 149 1610
Exiting Trips 144 95 1610

Weekday AM 
Peak Hour

Weekday PM 
Peak Hour

Weekday 
Daily

Multifamily Housing (Mid-Rise)
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Table D1-2: Mode Share Data Comparisons 

 

The ITE Trip Generation Handbook, 3rd Edition includes an Average Vehicle Occupancy (AVO) of 1.1 
for residential buildings. Based on the average modal split data above, an AVO rate of 1.142 
persons per vehicle was calculated. The number of trips were adjusted using the AVO and census 
tract modal split data. The US Census Journey to Work data is attached in Appendix E. 
 
D1.2 Trip Generation Summary 
 
As described above, adjustments were made to the base trips using US Census Tract data. By 
applying the modal split data and AVO, the amount of expected vehicle traffic associated with the 
Project is reduced. The resulting adjusted vehicular traffic on the surrounding roadways were 
estimated and are summarized in Table D1-3. 
 

Table D1-3: Adjusted Trip Generation 

 
 

As indicated in Table D1-3, the Project is expected to generate 110 vehicle-trips during the 
Weekday AM peak hour, 138 vehicle-trips during the Weekday PM peak hour, and 1,818 net new 

MEANS OF TRANSPORTATION 
TO WORK

Census Tract 
3507

Census Tract 
3563

Census Tract 
3567.01

Census Tract 
Averages

Percentage 
(Used for 

Residential)
Car, truck, or van 51.6% 65.6% 56.0% 57.2% 57.2%
  Drove alone 46.4% 59.7% 48.8% 51.1% 51.1%
  Carpooled: 5.3% 5.9% 7.1% 6.1% 6.1%
    In 2-person carpool 4.0% 3.6% 7.1% 4.9% 4.9%
    In 3-person carpool 0.0% 1.3% 0.0% 0.4% 0.4%
    In 4 person carpool 1.3% 1.0% 0.1% 0.8% 0.8%
Public transportation 34.1% 19.2% 26.0% 26.9% 26.9%
Bicycle 2.9% 6.1% 4.8% 4.5% 4.5%
Walked 9.1% 2.0% 5.8% 5.9% 5.9%
Other means (including taxicab) 0.0% 0.4% 1.3% 0.6% 0.6%
Worked at home 2.3% 6.8% 6.2% 5.0% 5.0%

Weekday AM
Peak Hour

Weekday PM
Peak Hour

Weekday 
Daily

195 244 3220
215 268 3542
123 154 2026
110 138 1818
29 84 909
81 54 909

58 72 953
Total Bicycle Trips 10 12 159
Total Walking Trips 13 16 209
Total "Other" Trips 12 15 195

Total Public Transportation Trips

Residential Units

Base Trips (per ITE)

Entering Vehicle-Trips
Exiting Vehicle-Trips

Total Person-Trips

Total Vehicle-Trips
Total Person-Vehicle-Trips
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vehicle-trips during a typical weekday. These vehicle-trips were distributed onto the roadway 
network based on the methodology described in Section D2. 
 
Although there are currently vehicle-trips entering and exiting the site during both the Weekday 
AM and Weekday PM peak hours, these trips were not deducted from the proposed vehicle-trips 
of the 591 residential units. The current site has driveways on North Street and Powder House 
Boulevard that do not connect to each other, but rather only service one parking area per 
driveway. Currently, there are 58 vehicle-trips during the Weekday AM peak hour and 50 vehicle-
trips during the Weekday PM peak hour entering and exiting the site. After reconstruction, the 
driveways, along with the proposed Alewife Brook Parkway driveway, will be connected via 
internal roadways, meaning vehicles on-site can enter and exit at any of the driveways. Therefore, 
it was determined to use the proposed number of vehicle-trips from all 591 residential units, 
without taking credit for the existing vehicle-trips. Table D1-4 shows that there will be 
approximately 52 net new vehicle-trips during the Weekday AM peak hour and 88 net new vehicle-
trips during the Weekday PM peak hour. The vehicle-trips calculated for the 591 residential units 
were distributed onto the network using the method described in Section D2. 
 

Table D1-4: Proposed vs Existing Vehicle-Trips 

 
 
D2. Trip Distribution and Assignment 
 
Trip distribution patterns were estimated for site-generated vehicle-trips both to and from the 
Project site. The estimations are based mainly on the existing traffic volumes gathered along 
Alewife Brook Parkway and Powder House Boulevard, as well as at the site driveways and each 
study intersection. The estimated trip distribution is shown in Figure D2.1 and the site-generated 
vehicle-trips are shown in Figure D2.2. The site-generated vehicle-trips were combined with the 
No-Build volumes in Figure C1.1 to estimate the Build traffic volumes used for future analysis and 
are shown in Figure D2.3. 
 
D3. Pedestrian and Bicycle Analysis 
 
As previously described, there are multiple pedestrian facilities throughout the study area, 
including ADA ramps, crosswalks, and sidewalks. Additionally, new sidewalks will be constructed 
both on-site and surrounding the site to provide better connectivity to off-site amenities. As such, 
the pedestrian facilities, both existing and proposed, are sufficient to handle any increase in trips 
that the site will generate after redevelopment. 
 
 

Weekday AM
Peak Hour

Weekday PM
Peak Hour

Proposed Vehicle-Trips (per ITE) 110 138
Existing Vehicle-Trips 58 50
Net Vehicle-Trips 52 88
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D4. Build Conditions Intersection Capacity Analysis 
 
The study intersections were analyzed for Build peak hour traffic conditions during the Weekday 
AM and Weekday PM peak hours. For all study intersections, except for the intersection of Alewife 
Brook Parkway at Powder House Boulevard, existing traffic control and lane configuration was 
maintained during the Build analysis. For the intersection of Alewife Brook Parkway at Powder 
House Boulevard, it is proposed that the intersection will be converted to a fully actuated 
signalized intersection with geometric modifications. These modifications include making the 
Powder House Boulevard approach perpendicular to Alewife Brook Parkway to form a typical 
three-legged intersection, as well as providing an access road for the abutters along Alewife Brook 
Parkway to access Powder House Boulevard. A signalized intersection was included in the Build 
analysis at this location. The results of this analysis are shown in Table D4-1. Detailed capacity 
analysis worksheets are included in Appendix F. 
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Table D4-1: 2026 Build Conditions LOS 

 
1 v/c = volume to capacity ratio; 2 Delay = average delay in seconds per vehicle; 3 LOS = Level of Service; 4 Queue = 50th/95th percentile queue 
length (if only one queue length is shown, it is the 95th percentile queue length), # = volume for 95th percentile cycle exceeds capacity. Queue 
shown is maximum after two cycles; R = right-turn movement, L = left-turn movement, T = through movement; WB = westbound, EB = 
eastbound, NB = northbound 

v/c 1 Delay 2 LOS 3 Queue 4 v/c 1 Delay 2 LOS 3 Queue 4

EB LTR 1.91 177.9 F 271 / #386 2.74 116.5 F 231 / #343
WB LTR 1.41 138.8 F 192 / #277 1.05 94.5 F 162 / #265
NB LTR 1.31 183.8 F 254 / #331 2.06 506.1 F 500 / #628
SB LTR 2.06 504.0 F 600 / #658 2.13 536.3 F 549 / #677

302.7 F 378.6 F
NE TR 0.30 5.5 A 48 / 134 0.48 8.8 A 87 / 238
SB LT 1.41 53.7 D 336 / #763 1.21 33.1 C 175 / #435
WB LR 0.85 65.0 E 199 / #555 0.91 71.1 E 284 / #892

-- -- -- --
EB LTR 1.18 116.6 F 527 / #744 1.32 181.5 F 449 / #651
WB LTR 0.69 23.3 C 170 / 279 1.13 99.8 F 472 / #673
NB LTR 1.13 146.5 F 96 / #113 0.82 70.5 E 66 / #144
SB LTR 1.16 144.3 F 147 / #219 0.82 64.8 E 80 / #176

99.1 F 125.8 F
EB LT 0.91 39.1 D 278 / #500 0.84 29.5 C 300 / #426
WB TR 0.59 18.3 B 181 / 280 0.63 18.9 B 196 / 298
SB LR 1.38 221.9 F 287 / #458 0.89 66.1 E 131 / #236

80.7 F 31.9 C
EB LT 0.91 60.3 E 257 / #453 1.11 91.4 F 248 / #411
WB TR 0.84 37.6 D 173 / #290 1.31 179.2 F 402 / #553
NB LTR 0.85 43.8 D 154 / #298 0.89 50.9 D 153 / #303
SB LR 0.93 74.4 E 86 / #208 0.86 55.0 E 99 / 37

52.1 D 111.5 F
EB LT 0.48 26.4 C 81 / 124 0.88 51.8 D 154 / #305
EB R 0.73 13.7 B 209 / 351 0.35 6.7 A 66 / 105

WB TR 0.77 35.3 D 191 / #331 0.78 36.0 D 195 / #289
NB LT 1.01 69.5 E 274 / #402 1.21 139.5 F 412 / #602
NB R 0.07 1.9 A 0 / 0 0.13 5.8 A 0 / 9

35.1 D 69.2 E
EB LR 0.22 14.3 B 0 / 21 0.04 10.3 B 0 / 3
NB LT 0.00 0.1 A 0 / 0 0.01 1.0 A 0 / 1
SB TR 0.34 0.0 A 0 / 0 0.15 0.0 A 0 / 0

-- -- -- --
EB LR 0.38 27.0 D 0 / 42 0.24 24.8 C 0 / 22
NB LT 0.02 0.6 A 0 / 2 0.10 2.5 A 0 / 8
SB TR 0.49 0.0 A 0 / 0 0.39 0.0 A 0 / 0

-- -- -- --
WB R 0.01 9.0 A 0 / 1 0.01 9.4 A 0 / 1

NB TR 0.28 0.0 A 0 / 0 0.38 0.0 A 0 / 0

SB T 0.34 0.0 A 0 / 0 0.31 0.0 A 0 / 0
-- -- -- --

9*

Site Driveway at

Overall

7*

Site Driveway at

North Street

Overall

8*

Site Driveway at
Powder House 

Boulevard

Overall

Alewife Brook Pkwy 

5

Powder House 
Boulevard at

Curtis Street

Overall

6

Broadway at

Holland Street

Overall

3

Powder House 
Boulevard at

North Street

Overall

4
Broadway at

North Street
Overall

1

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

2*

Alewife Brook Pkwy 
(Route 16) at

Powder House Blvd
Overall

ID Roadway Movement
2026 Build Conditions

Weekday AM Peak Hour Weekday PM Peak Hour
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Compared with Table C2-1 in the No-Build capacity analysis section, Table D4-1 illustrates the 
changes in delay from the No-Build to Build condition. As noted during the No-Build intersection 
analysis, it is expected that operational issues identified during the previous scenario will continue, 
given the increase in traffic volumes. There are six (6) movements that decline in Level of Service 
(LOS) from the No-Build to Build conditions. This includes two movements that decline from an 
LOS C to an LOS D, two movements that decline from an LOS of D to an LOS of E, and two 
movements that decline from an LOS of E to an LOS of F. 
 

D5. 95th Percentile Queue Length 
 
The 95th percentile queue length is the distance that only 5 percent of queues at this movement 
will exceed during the peak hour. For example, if a 95th percentile queue length is 100 feet, only 5 
percent of queues will exceed 100 feet during the peak hour. Going from the No-Build to Build 
scenarios, the 95th percentile queue length increases for most movements, as more vehicles are 
being generated onto the network. Note that for analysis purposes, a vehicle has a length of 25 
feet, meaning a queue length of 100 feet represents a queue of four (4) vehicles. 
 
Morning Peak Hour 
 
Alewife Brook Parkway at Broadway 

• The 95th percentile queue for all four movements increases by an average of 3.25 feet, 
with a maximum increase of 8 feet for the southbound movement. 

 
Powder House Boulevard at North Street 

• The 95th percentile queue for all four movements increases by an average of 16.25 feet, 
with a maximum increase of 33 feet for the eastbound movement. 

 
Broadway at North Street 

• The 95th percentile queue for all three movements increases by an average of 13.67 feet, 
with a maximum increase of 38 feet for the southbound movement. 

 
Powder House Boulevard at Curtis Street 

• The 95th percentile queue for all four movements increases by an average of 14.75 feet, 
with a maximum increase of 40 feet for the eastbound movement. 

 
Broadway at Curtis Street and Holland Street 

• The 95th percentile queue for all five movements increases by an average of 5.6 feet, with 
a maximum increase of 21 feet for the eastbound right-turn movement. 

 
North Street at Site Driveway 

• The 95th percentile queue for all three movements increases by an average of 5.3 feet, 
with a maximum increase of 15 feet for the eastbound movement from the site. 
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Powder House Boulevard at Site Driveway 
• The 95th percentile queue for all three movements increases by an average of 7 feet, with 

a maximum increase of 21 feet for the eastbound movement from the site. 
 
Evening Peak Hour 
 
Alewife Brook Parkway at Broadway 

• The 95th percentile queue for all four movements increases by an average of 3.5 feet, 
with a maximum increase of 6 feet for the northbound movement. 

 
Powder House Boulevard at North Street 

• The 95th percentile queue for all four movements increases by an average of 37.5 feet, 
with a maximum increase of 74 feet for the westbound movement. 

 
Broadway at North Street 

• The 95th percentile queue for all three movements increases by an average of 10.33 feet, 
with a maximum increase of 14 feet for the southbound movement. 

 
Powder House Boulevard at Curtis Street 

• The 95th percentile queue for all four movements increases by an average of 19.75 feet, 
with a maximum increase of 48 feet for the westbound movement. 

 
Broadway at Curtis Street and Holland Street 

• The 95th percentile queue for all five movements increases by an average of 3.8 feet, with 
a maximum increase of 8 feet for the eastbound left-turn/through movement. 

 
North Street at Site Driveway 

• The 95th percentile queue for all three movements increases by an average of 0.33 feet, 
with a maximum increase of 1 feet for the eastbound movement from the site. 

 
Powder House Boulevard at Site Driveway 

• The 95th percentile queue for all three movements increases by an average of 6.67 feet, 
with a maximum increase of 14 feet for the eastbound movement from the site. 
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E.  FUTURE BUILD WITH MITIGATION CONDITIONS 
 

E1. Proposed Mitigation Measures 
 
Given that there are several movements that decline in levels of service, as well as concerns from 
the abutting neighbors regarding cut-through traffic, mitigation measures are recommended in 
order to reduce the traffic impact of the Project. The mitigation measures proposed as part of this 
Project are mainly focused on the intersection of Alewife Brook Parkway at Powder House 
Boulevard. There are also signal timing adjustment recommendations at each signalized 
intersection within the study area. These mitigation measures are aimed at reducing the delays 
for vehicles along the roadways, as well as increasing the safety for bicycles and pedestrians by 
allowing the appropriate “Walk” and “Flashing Don’t Walk” times. The mitigation measures 
implemented are noted below and a graphic of the proposed improvements at the intersection of 
Alewife Brook Parkway at Powder House Boulevard are attached in Appendix G. 
 
Alewife Brook Parkway at Broadway 
 

• Update the recall to each vehicular phase to “Min” and the recall for the Exclusive 
Pedestrian Phase to “None” 

• Make the cycle length 150 seconds and optimize the split timings for each vehicular phase  
• Update the timings for the Exclusive Pedestrian Phase as follows: 

o “Walk” – 7 seconds 
o “Flashing Don’t Walk” – 15 seconds 

 
Alewife Brook Parkway at Powder House Boulevard 
 

• Convert the roundabout intersection into a three-legged, fully actuated signalized 
intersection 

• Provide two travel lanes in each direction along Alewife Brook Parkway 
• Provide exclusive left- and right-turn lanes along Powder House Boulevard 
• Provide an access road for residents along Alewife Brook Parkway 
• Provide crosswalks with ADA ramps, along with an exclusive pedestrian phase, to facilitate 

safe pedestrian movements across Alewife Brook Parkway 
 
Powder House Boulevard at North Street 
 

• New vehicle loop detectors in roadway for better signal actuation 
• Make the cycle length 90 seconds and optimize the split timings for each vehicular phase 
• Update the recall for each vehicular phase as follows: 

o Powder House Boulevard – Minimum Recall 
o North Street – No Recall  
o Exclusive Pedestrian Phase – No Recall 
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• Update the timings for the Exclusive Pedestrian Phase as follows: 
o “Walk” signal – 7 seconds 
o “Flashing Don’t Walk” – 22 seconds 

 
Broadway at North Street 
 

• New vehicle loop detectors in roadway for better signal actuation 
• Make the cycle length 90 seconds and optimize the split timings for each vehicular phase 
• Update the recall of each phase as follows: 

o Broadway – Minimum Recall 
o North Street – No Recall 
o Exclusive Pedestrian Phase – No Recall 

• Make the pedestrian phase across North Street concurrent with the Broadway phase 
• Optimize the signal timings for each vehicular phase: 
• Update the timings for the Exclusive Pedestrian Phase as follows: 

o “Walk” signal – 7 seconds 
o “Flashing Don’t Walk” – 12 seconds 

 
Powder House Boulevard at Curtis Street 
 

• Update the recall to each vehicular phase to “Min” and the recall for the Exclusive 
Pedestrian Phase to “None” 

• Make the cycle length 90 seconds and optimize the split timings for each vehicular phase 
• Update the timings for the Exclusive Pedestrian Phase as follows: 

o “Walk” signal – 7 seconds 
o “Flashing Don’t Walk” – 12 seconds 

 
Broadway at Curtis Street and Holland Street (Teele Square) 
 

• Update the recall to each vehicular phase to “Min” and the recall for the Exclusive 
Pedestrian Phase to “None” 

• Make the cycle length 90 seconds and optimize the split timings for each vehicular phase 
• Update the timings for the Exclusive Pedestrian Phase as follows: 

o “Walk” – 7 seconds 
o “Flashing Don’t Walk” – 12 seconds 

 
E1. Build with Mitigation Conditions Capacity Analysis 
 
With the implementation of the mitigation measures noted, overall intersection delay and vehicle 
queue lengths are lowered. Table E1-1 shows the level of service, delay, and queue length during 
the Weekday AM peak hour and Table E1-2 shows the level of service, delay, and queue length 
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during the Weekday PM peak hour for each of the signalized intersections as compared to the 
Build scenario. 

 
Table E1-1: 2026 Build vs Build with Mitigation – Weekday AM Peak Hour 

 
2 Delay = average delay in seconds per vehicle; 3 LOS = Level of Service; 4 Queue = 50th/95th percentile queue length (if only one queue length is 
shown, it is the 95th percentile queue length), # = volume for 95th percentile cycle exceeds capacity. Queue shown is maximum after two cycles; R 
= right-turn movement, L = left-turn movement, T = through movement; WB = westbound, EB = eastbound, NB = northbound 

 

 
 

 
 

Delay 2 LOS 3 Queue 4 Delay 2 LOS 3 Queue 4

EB LTR 177.9 F 271 / #386 141.6 F 274 / #390
WB LTR 138.8 F 192 / #277 171.7 F 213 / #300
NB LTR 183.8 F 254 / #331 30.9 C 171 / 217
SB LTR 504.0 F 600 / #658 99.1 F 466 / #522

302.7 F 106.5 F
EB LTR 116.6 F 527 / #744 21.7 C 226 / #503

WB LTR 23.3 C 170 / 279 7.5 A 74 / 128
NB LTR 146.5 F 96 / #113 32.6 C 57 / 69
SB LTR 144.3 F 147 / #219 40.6 D 90 / #131

99.1 F 21.7 C
EB LT 39.1 D 278 / #500 13.7 B 155 / 263

WB TR 18.3 B 181 / 280 10.0 A 111 / 180
SB LR 221.9 F 287 / #458 70.1 E 172 / #341

80.7 F 27.4 C
EB LT 60.3 E 257 / #453 16.8 B 152 / 299

WB TR 37.6 D 173 / #290 15.2 B 104 / 200
NB LTR 43.8 D 154 / #298 21.0 C 119 / 206
SB LR 74.4 E 86 / #208 21.6 C 62 / 126

52.1 D 17.9 B
EB LT 26.4 C 81 / 124 14.8 B 44 / 94
EB R 13.7 B 209 / 351 1.1 A 0 / 0

WB TR 35.3 D 191 / #331 19.5 B 107 / 238
NB LT 69.5 E 274 / #402 16.9 B 127 / 231
NB R 1.9 A 0 / 0 2.6 A 0 / 4

35.1 D 11.0 B

Weekday AM Peak Hour

2026 Build 2026 Build with Mitigation

1

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

ID Roadway Movement

3

Powder House 
Boulevard at

North Street

Overall

4
Broadway at

North Street
Overall

5

Powder House 
Boulevard at

Curtis Street

Overall

6

Broadway at

Holland Street

Overall
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Table E1-2: 2026 Build vs Build with Mitigation – Weekday PM Peak Hour 

 
2 Delay = average delay in seconds per vehicle; 3 LOS = Level of Service; 4 Queue = 50th/95th percentile queue length (if only one queue length is 
shown, it is the 95th percentile queue length), # = volume for 95th percentile cycle exceeds capacity. Queue shown is maximum after two cycles; R 
= right-turn movement, L = left-turn movement, T = through movement; WB = westbound, EB = eastbound, NB = northbound 

 
As shown in Tables E1-1 and E1-2, the proposed mitigation measures improve vehicle delay and 
queue length at each signalized intersection. Each overall intersection has a decrease in average 
delay per vehicle. These proposed improvements will be discussed with the City of Somerville 
and the Department of Conservation and Recreation for implementation. 
 

 

 

Delay 2 LOS 3 Queue 4 Delay 2 LOS 3 Queue 4

EB LTR 116.5 F 231 / #343 100.1 F 274 / #390
WB LTR 94.5 F 162 / #265 146.0 F 213 / #300
NB LTR 506.1 F 500 / #628 65.9 E 171 / 217
SB LTR 536.3 F 549 / #677 52.0 D 466 / #522

378.6 F 79.8 E
EB LTR 181.5 F 449 / #651 12.8 B 140 / 279

WB LTR 99.8 F 472 / #673 11.5 B 163 / 289
NB LTR 70.5 E 66 / #144 36.5 D 48 / #91
SB LTR 64.8 E 80 / #176 37.5 D 59 / #125

125.8 F 16.2 B
EB LT 29.5 C 300 / #426 15.0 B 175 / 254

WB TR 18.9 B 196 / 298 10.4 B 114 / 181
SB LR 66.1 E 131 / #236 28.0 C 74 / 165

31.9 C 15.5 B
EB LT 91.4 F 248 / #411 13.3 B 133 / 206

WB TR 179.2 F 402 / #553 16.5 B 204 / 300
NB LTR 50.9 D 153 / #303 37.8 D 150 / #287
SB LR 55.0 E 99 / 37 42.4 D 97 / 36

111.5 F 23.1 C
EB LT 51.8 D 154 / #305 19.5 B 110 / 186
EB R 6.7 A 66 / 105 0.8 A 0 / 0

WB TR 36.0 D 195 / #289 21.4 C 153 / 228
NB LT 139.5 F 412 / #602 21.5 C 220 / 343
NB R 5.8 A 0 / 9 4.5 A 4 / 11

69.2 E 16.5 B

Movement

Weekday PM Peak Hour

2026 Build 2026 Build with Mitigation

1

Alewife Brook Pkwy 
(Route 16) at

Broadway

Overall

ID Roadway

Overall

Overall

4
Broadway at

North Street
Overall

5

Powder House 
Boulevard at

Curtis Street

Overall

Holland Street
6

Broadway at

3

Powder House 
Boulevard at

North Street
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F.  PARKING ANALYSIS 
 
The proposed redevelopment of Clarendon Hill is set to provide an estimated total of 369 parking 
spaces, which results in a ratio of 0.62 parking spaces per dwelling unit. As per the request of the 
City of Somerville, DCI collected off-street parking data at St. Polycarps in Somerville in order to 
confirm that the redevelopment of Clarendon Hill will be providing sufficient parking for the 
residential units. The development at St. Polycarps has 84 residential units and there are a total of 
104 parking spaces provided, 81 parking spaces in the designated surface lot and 23 parking spaces 
in the garage parking lot. DCI collected parking data on a typical Thursday night from 8pm to 10pm, 
and the results are provided in Table E1-1. 
 

Table E1-1: Parking Count Summary – St Polycarps 

 
 
As shown in Table E1-1, on average there were approximately 49 vehicles parked on-site, which 
equates to an average of 0.58 parked cars per dwelling unit. The maximum number of parked 
vehicles on-site occurred between 9:45 and 10:00pm, with a total of 52 vehicles parked. This 
equates to a maximum of 0.62 parked vehicles per unit for the entire two-hour period. As 
mentioned, the redevelopment at Clarendon Hill is set to provide 0.62 parking spaces per unit, a 
ratio that is supported by the maximum number of parked vehicles per unit measured at St. 
Polycarps in Somerville. 
 
 
 
 
 
 
 
 
 
 
 

Time
Cars Parked
(Surface Lot)

Cars Parked
(Garage)

Total Cars
 Parked

% Utilization
Parked Cars 

per Unit
8:00 - 8:15pm 34 10 44 42% 0.52
8:15 - 8:30pm 36 12 48 46% 0.57
8:30 - 8:45pm 35 11 46 44% 0.55
8:45 - 9:00pm 37 13 50 48% 0.60
9:00 - 9:15pm 35 13 48 46% 0.57
9:15 - 9:30pm 37 13 50 48% 0.60
9:30 - 9:45pm 37 14 51 49% 0.61

9:45 - 10:00pm 38 14 52 50% 0.62
Average 36.1 12.5 48.6 47% 0.58

Maximum 38 14 52 50% 0.62
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G. CONCLUSION 
 
This Traffic Impact & Access Study (TIAS) was prepared to analyze the traffic impact of the 
Clarendon Hill redevelopment Project at 34 North Street in Somerville. This is a revision to the TIAS 
completed in March 2017 and the supplemental report completed in January 2018. Currently, the 
site composed of nine separate buildings that house 216 affordable apartment units. The 
proposed Project will demolish the existing buildings and construct 591 new residential units. A 
total of 369 parking spaces will be constructed for the site, which equates to a parking ratio of 
0.62 parking spaces per unit. 
 
From a safety perspective, the study intersections have been found to be relatively safe and no 
fatal injuries occurred due to crashes at these intersections. An analysis of the most recent three 
(3) years of crash data from MassDOT shows that five (5) of the six (6) study intersections have 
crash rates below the District 4 and State averages. The intersection of Alewife Brook Parkway at 
Broadway has a crash rate that is above both the District 4 and Statewide averages. This 
intersection has been included on MassDOT’s Highway Safety Improvement Program for crashes 
between 2014 and 2016. Additionally, the most recent crash data has showed that no crashes 
have occurred at the existing site driveways in the past three years. Sight distance analyses were 
carried out at the existing site driveways on North Street and Powder House Boulevard, and the 
proposed site driveway on Alewife Brook Parkway. All sight distances meet the requirements set 
forth by AASHTO. 
 
The proposed 591 residential units are expected to generate 110 vehicle-trips during the Weekday 
AM peak hour, 138 vehicle-trips during the Weekday PM peak hour, and 1,818 vehicle-trips during 
a typical weekday. Capacity analyses were carried out for the six study intersections for the 
Weekday AM and Weekday PM peak hours. Analyses were carried out for 2019 Existing conditions, 
2026 No-Build conditions, and 2026 Build conditions. Given the minimal increase in delay, the 
project-related traffic impact is expected to be minimal. Additionally, mitigation measures are 
being proposed at each signalized intersection within the study area to improve both vehicle delay 
and pedestrian/bicycle safety. 
 
Parking data was collected at a residential development in Somerville, St. Polycarps, in order to 
confirm that the redevelopment of Clarendon Hill will be providing sufficient parking on-site. The 
results of this parking study conclude that the number of parked vehicles per unit at the study 
development is approximately equal the proposed number of parking spaces per dwelling unit at 
Clarendon Hill. Based on the results of these analyses, it can be stated that the proposed 
redevelopment at 34 North Street will not have significant impact on traffic operations in 
Somerville, Massachusetts.  
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